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regenerating operation of heat by the thermoelectric element 40, the 
use of fuel battery unit 60 as a driving energy source is stopped in the 
hybrid vehicle. Then, the hybrid vehicle runs by using the engine 10 as 
the driving energy source. 
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* notices * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the driving gear of a mobile equipped with two or more drive energy sources which generate the energy for being 
carried in a mobile and driving said mobile. A heat recovery means to change and collect the heat which it is prepared in at least one 
drive energy source in said two or more drive energy sources, and this drive energy source generates to electrical energy, When a 
malfunction detection means to detect the abnormalities of the operating state at the time of said heat recovery means collecting said 
heat, and said malfunction detection means detect said abnormalities The driving gear of the mobile equipped with a means for 
stopping in said drive energy source which established said heat recovery means by which abnormalities were detected at the time of 
the abnormalities which suspend generating of said energy. 

[Claim 2] The driving gear according to claim 1 characterized by generating the energy for said drive according to a different drive 
energy source from the drive energy source which established said heat recovery means by which abnormalities were detected when 
said malfunction detection means detected said abnormalities. 

[Claim 3] Said two or more drive energy sources are the driving gears containing an engine and a fuel cell according to claim 1 or 2. 
[Claim 4] It is the driving gear which is a driving gear according to claim 2, and is characterized by to generate the energy for said 
drive using said engine when said heat-recovery means is formed in said fuel cell and/or said motor including the engine with which 
two or more of said drive energy sources generate power, the fuel cell which generates power, and the motor which generates power 
from the power with which this fuel cell occurred and said malfunction-detection means detects said abnormalities. 
[Claim 5] Said drive energy source in which it is a driving gear according to claim 1 or 2, and said heat recovery means was formed It 
has a temperature detection means to detect the operating temperature. At the time of said abnormalities a means for stopping The 
driving gear characterized by continuing generating of said energy by said drive energy source which established said heat recovery 
means by which abnormalities were detected when said malfunction detection means detects said abnormalities and the temperature 
which said temperature detection means detected does not exceed predetermined temperature. 

[Claim 6] Said drive energy source in which it is a driving gear according to claim 1 or 2, and said heat recovery means was formed It 
has a temperature detection means to detect the operating temperature. At the time of said abnormalities a means for stopping The 
driving gear characterized by having a means for stopping at the time of abnormality generation of heat which suspends generating of 
said energy by said drive energy source if the operating temperature of said drive energy source which said temperature detection 
means detected is beyond predetermined temperature even if it is the case where said malfunction detection means does not detect said 
abnormalities. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the driving gear of a mobile, in detail, this invention is carried in mobiles, such as a car, and relates to 

the driving gear of a mobile equipped with two or more drive energy sources which supply drive energy to this mobile. 

[0002] 

[Description of the Prior Art] Conventionally, mobiles, such as a car which carried two or more energy generation equipments as a 
drive energy source, are proposed. For example, the hybrid car carrying the driving gear which equips the motor which generates 
driving force with the power source which supplies power, and an engine is proposed variously in recent years. As one gestalt of a 
hybrid car, there is a configuration called the parallel hybrid car in which an output is possible to a driving shaft in the power of the 
both sides of a motor and an engine. A parallel hybrid car outputs and runs power from an engine, and also can also output and run 
power from a motor with the power supplied from a power source. Although an engine changes energy efficiency a lot according to an 
output state, it can make an engine operate in an efficient field by using two kinds of drive energy sources properly suitably in a 
parallel hybrid car. Thus, since a mobile is driven, in carrying two or more drive energy sources, it becomes possible by using these 
drive energy sources properly according to the property of each drive energy source to realize higher energy efficiency as the whole 
mobile. 

[0003] Moreover, in the mobile in which such two or more drive energy sources are carried, as a configuration for raising system-wide 
energy efficiency more, a thermoelement is prepared in a drive energy source and the configuration which collects the heat produced 
in case energy is generated is proposed (for example, JP, 10-3 09002, A etc.). Here, in the car carrying an engine and a motor, a 
thermoelement recovers the heat energy of the exhaust air enthusiasm generated at the time of high-speed transit, and the energy 
efficiency of the whole car is raised by charging a predetermined accumulation-of-electricity means by the collected energy. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the mobile these-proposed, the correspondence to the various situations 
assumed at the time of actual use was not fully considered conventionally. For example, even if the driving gear which can respond 
when abnormalities occur in recovery of the heat energy by the thermoelement was not known but abnormalities arose in recovery of 
the heat energy by the thermoelement, a practical driving gear whose correspondence is enough attained was desired, maintaining 
energy efficiency predetermined by the whole mobile. Furthermore, when abnormalities arose in recovery of the heat energy by the 
thermoelement in this way, maintaining system-wide endurance was not known by using two or more drive energy sources properly. 
The driving gear of the mobile of this invention took the following configurations, in order to solve such a problem. 
[0005] 

[The means for solving a technical problem, and its operation and effectiveness] It is the driving gear of a mobile equipped with two or 
more drive energy sources which generate the energy for the driving gear of the mobile of this invention being carried in a mobile, and 
driving said mobile. A heat recovery means to change and collect the heat which it is prepared in at least one drive energy source in 
said two or more drive energy sources, and this drive energy source generates to electrical energy, When a malfunction detection 
means to detect the abnormalities of the operating state at the time of said heat recovery means collecting said heat, and said 
malfunction detection means detect said abnormalities Let it be a summary to have a means for stopping at the time of the 
abnormalities which suspend generating of said energy in said drive energy source which established said heat recovery means by 
which abnormalities were detected. 

[0006] The driving gear of this invention constituted as mentioned above is equipped with two or more drive energy sources which 
generate the energy for driving said mobile, and is carried in said mobile. It has a heat recovery means change and collect the heat 
which this drive energy source generates to electrical energy here in at least one drive energy source in said two or more drive energy 
sources, and if the abnormalities of the operating state at the time of this heat recovery means collecting said heat are detected, 
generating of said energy will be suspended in said drive energy source which established said heat recovery means by which 
abnormalities were detected, 

[0007] Since generating of energy is suspended in the drive energy source which established a heat recovery means by which 
abnormalities were detected when abnormalities are in the operating state at the time of a heat recovery means collecting heat 
according to the driving gear of such this invention, it can prevent discarding heat, without being collected and can stop that energy 
efficiency falls. 

[0008] In the driving gear of this invention, when said malfunction detection means detects said abnormalities, it is good also as 
generating the energy for said drive according to a different drive energy source from the drive energy source which established said 
heat recovery means by which abnormalities were detected. Even if abnormalities arise in the operating state of such a configuration, 
then the heat recovery by the heat recovery means, the energy for driving said mobile is securable. 

[0009] Moreover, in the driving gear of this invention, said two or more drive energy sources are good also as an engine and a fuel cell 
being included. 

[0010] Or in the driving gear of this invention, when said heat recovery means is formed in said fuel cell and/or said motor including 
the engine with which said two or more drive energy sources generate power, the fuel cell which generates power, and the motor 
which generates power from the power with which this fuel cell occurred and said malfunction-detection means detects said 
abnormalities, it is good also as generating the energy for said drive using said engine. 

[001 1] In the driving gear of this invention, moreover, said drive energy source in which said heat recovery means was formed It has a 
temperature detection means to detect the operating temperature. At the time of said abnormalities a means for stopping When said 
malfunction detection means detects said abnormalities and the temperature which said temperature detection means detected does not 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 9/6/2006 



Page 1 of 9 



JP,2001-028805,A [DETAILED DESCRIPTION] 



Page 2 of 9 



exceed predetermined temperature, it is good also as continuing generating of said energy by said drive energy source which 
established said heat recovery means by which abnormalities were detected. 

[001 2] If the operating temperature of the drive energy source in which this heat recovery means was formed is tolerance when 
abnormalities arise in the operating state at the time of such a configuration, then a heat recovery means collecting said heat, 
generating of said energy by this drive energy source will be continued. Therefore, if there is no trouble in a drive energy source 
generating energy even if abnormalities arise in actuation of heat recovery, the actuation which generates said energy according to this 
drive energy source is continuable. Even if recovery of heat energy is not performed., when there is a predominance by using this drive 
energy source in addition, that predominance can be employed efficiently. 

[001 3] In the driving gear of this invention, moreover, said drive energy source in which said heat recovery means was formed It has a 
temperature detection means to detect the operating temperature. At the time of said abnormalities a means for stopping If the 
operating temperature of said drive energy source which said temperature detection means detected is beyond predetermined 
temperature even if it is the case where said malfunction detection means does not detect said abnormalities, it is good also as having a 
means for stopping at the time of abnormality generation of heat which suspends generating of said energy by said drive energy 
source. 

[001 4] In such a configuration, then the drive energy source in which said heat recovery means was formed, it can prevent that un- 
arranging according to abnormality generation of heat arises. In addition, in order to also achieve operation that recovery of the heat by 
the heat recovery means cools a drive energy source, the abnormalities of operation which collect heat lead to the temperature up of a 
drive energy source as a result. Therefore, the configuration which also detects indirectly the abnormalities of the operating state at the 
time of said heat recovery means collecting said heat by the rise of the operating temperature of a drive energy source, and suspends 
generating of the energy by this drive energy source is also possible, without distinguishing the abnormalities of operation which 
establish specially the malfunction detection means mentioned already, and collect heat, and abnormality generation of heat. 
[0015] 

[Embodiment of the Invention] In order to clarify further a configuration and an operation of this invention explained above, the 
gestalt of operation of this invention is explained based on an example below. 

(1) The configuration of equipment : drawing 1 is an outline block diagram showing the hybrid car of this example. The hybrid car of 
this example is equipped with the engine 10 and the motor 20 as a source of power. The power network of the hybrid car of this 
example has the configuration which combined an engine 10, the input clutch 18, the motor 20, the torque converter 30, and the 
change gear 100 with the serial from the upstream as illustrated. That is, the crankshaft 12 of an engine 10 is combined with the motor 
20 through the input clutch 1 8. By turning the input clutch 1 8 on and off, the condition that power is transmitted to a motor 20 from an 
engine 1 0, and the condition that transfer of the power from an engine 10 to a motor 20 was intercepted can be changed. The output 
shaft 1 3 of a motor 20 is combined also with the torque converter 30 again. The output shaft 14 of a torque converter is combined with 
the change gear 100. The output shaft 15 of a change gear 100 is combined with the axle 17 through a differential gear 16. Hereafter, 
each component is explained in order. 

[001 6] An engine 10 is the usual gasoline engine. However, the engine 10 has relatively the device which can be adjusted to vertical 
motion of a piston for the closing motion timing of the exhaust air bulb for discharging the intake valve for inhaling the gaseous 
mixture of a gasoline and air in a cylinder, and the exhaust air after combustion from a cylinder (this device is hereafter called a WT 
device). About the configuration of a VVT device, since it is common knowledge, detailed explanation is omitted here. An engine 10 
can reduce the so-called pumping loss by adjusting closing motion timing so that each bulb may close behind time to vertical motion 
of a piston. Consequently, in case motoring of the engine 10 is carried out, the torque which should be outputted from a motor 20 can 
also be reduced. In case a gasoline is burned and power is outputted, a WT device is controlled so that each bulb opens and closes to 
timing with the most sufficient combustion efficiency according to the engine speed of an engine 10. 

[001 7] A motor 20 is a synchronous motor of a three phase, and is equipped with Rota 22 which has two or more permanent magnets 
in a peripheral face, and the stator 24 around which the three phase coil for forming rotating magnetic field was wound. A motor 20 
carries out a rotation drive by the interaction of the field by the permanent magnet with which Rota 22 was equipped, and the field 
formed with the three phase coil of a stator 24. Moreover, when Rota 22 is rotated by external force, the both ends of a three phase coil 
are made to produce electromotive force by the interaction of these fields. In addition, although the flux density between Rota 22 and a 
stator 24 was able to apply the sinusoidal magnetization motor which carries out sine distribution to a circumferencial direction, by 
this example, the non-sinusoidal wave magnetization motor in which an output of comparatively big torque is possible was applied to 
the motor 20. 

[001 8] As a power source of a motor 20, it has a dc-battery 50 and fuel cell equipment 60. However, a main power supply is fuel cell 
equipment 60. When fuel cell equipment 60 broke down, or when it is in the transitional operational status which cannot output 
sufficient power (at for example, the time of starting of fuel cell equipment 60), a dc-battery 50 is used for a motor 20 as a power 
source which supplies power so that this may be complemented. The power of a dc-battery 50 is supplied mainly to power devices 
which control a hybrid car, such as a control unit 70 and a lighting system. 

[0019] Between a motor 20 and each power source, the circuit changing switch 84 for changing a connection condition is formed. A 
circuit changing switch 84 can change the connection condition between 3 persons of a dc-battery 50, fuel cell equipment 60, and a 
motor 20 to arbitration. A stator 24 is electrically connected to a dc-battery 50 through a circuit changing switch 84 and the drive 
circuit 5 1 . Moreover, a stator 24 is connected to fuel cell equipment 60 through a circuit changing switch 84 and the drive circuit 52. 
The drive circuits 5 1 and 52 consist of transistor inverters, respectively, and it has two or more transistors to each three phase of a 
motor 20 by making two by the side of the source and a sink into a lot. These drive circuits 5 1 and 52 are electrically connected with 
the control unit 70. If a control unit 70 carries out PWM control of the time amount of turning on and off of each transistor of the drive 
circuits 5 1 and 52, the false three-phase alternating current which uses a dc-battery 50 and fuel cell equipment 60 as a power source 
will flow in the three phase coil of a stator 24, and rotating magnetic field will be formed in a motor 20. According to an operation of 
such rotating magnetic field, the motor 20 functions as a motor or a generator as it was explained previously. 
[0020] Dr awing 2 is the explanatory view showing the outline configuration of the fuel cell equipment 60 which works as a power 
source of a motor 20. a fuel cell — equipment — 60 — a methanol — storing — a methanol — a tank — 6 1 — water — storing — a water 
tank — 62 - combustion gas - generating — a burner — 63 - air - compression — carrying out — a compressor — 64 — a burner -- 63 - 
a compressor — 64 — having annexed — an evaporator — 65 — reforming — a reaction — fuel gas — generating — reforming — a vessel — 
66 — fuel gas — inside - a carbon monoxide (-- CO — ) — concentration — decreasing — CO — reduction — the section — 67 — 
electrochemical reaction — electromotive force — obtaining — a fuel cell — 60 — A — the main components — carrying out . Actuation 
of these each part is controlled by the control unit 70. 

[0021] Fuel cell 60A is the fuel cell of a solid-state polyelectrolyte mold, carries out two or more laminatings of an electrolyte 
membrane, a cathode, an anode, and the single eel equipped with a separator, and is constituted. An electrolyte membrane is the ion 
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exchange membrane of proton conductivity formed by solid-state polymeric materials, such as fluororesin. Both the cathode and the 
anode are formed of the carbon cross which wove the carbon fiber. The separator is formed of the conductive member which has gas 
impermeability, such as substantia-compacta carbon which compressed carbon and it presupposed gas un-penetrating. Moreover, this 
separator forms the passage of fuel gas and oxidation gas between the above-mentioned cathode and an anode. 
[0022] Each component of fuel cell equipment 60 is connected as follows. The methanol tank 61 is connected to the evaporator 65 by 
predetermined passage. The pump P2 formed in the middle of this passage supplies a methanol to an evaporator 65, adjusting the flow 
rate of- the methanol which is a original fuel. The water tank-62 is similarly connected to the evaporator 65 by predetermined passage. 
The pump P3 formed in the middle of this passage supplies this to an evaporator 65, adjusting the flow rate of water. In addition, the 
passage of a methanol and the passage of water join one passage by the downstream of pumps P2 and P3, respectively, and are 
connected to an evaporator 65. 

[0023] An evaporator 65 makes the methanol and water which were supplied evaporate. The burner 63 and the compressor 64 are put 
side by side in the evaporator 65. An evaporator 65 makes a methanol and water boil and evaporate by the combustion gas supplied 
from a burner 63. Here, the above-mentioned passage which connects the methanol tank 61 and an evaporator 65 branched on the way, 
and is connected also with the burner 63. The pump PI is formed in this branched passage, and the amount of methanols supplied to a 
burner 63 by this is adjusted. The fuel exhaust gas which remained in the burner 63, without being consumed by the electrochemical 
reaction in fuel cell 60A as a fuel of combustion in addition to the above-mentioned methanol is also supplied. A burner 63 mainly 
bums the latter among a methanol and fuel exhaust gas. The combustion temperature of a burner 63 is controlled based on the output 
of a sensor Tl, and is kept at 1000 degrees C from about 800 degrees C. In case the combustion gas of a burner 63 is transported to an 
evaporator 65, it rotates a turbine, and it drives a compressor 64. A compressor 64 incorporates air from the exterior of fuel cell 
equipment 60, compresses this, and supplies this compressed air to the cathode side of fuel cell 60A. 

[0024] The evaporator 65 and the reforming machine 66 are connected in predetermined passage, and the mixed gas with the original 
fuel gas obtained with the evaporator 65, i.e., a methanol, and a steam is supplied to the reforming machine 66 through this passage, 
the original fuel gas which consists of a methanol which the reforming machine 66 equips the interior with the reforming catalyst, and 
was supplied, and water - reforming - hydrogen - rich fuel gas is generated. Moreover, in the middle of the passage which connects 
an evaporator 65 and the reforming machine 66, the temperature sensor T2 is formed, and the amount of methanols supplied to a 
burner 63 is controlled so that the temperature of the above-mentioned mixed gas which passes through this passage becomes the 
predetermined value which is usually about 250 degrees C. With the reforming vessel 66, a steam-reforming reaction is performed 
using the heat which mixed gas carried in from the evaporator 65. In addition, with the reforming vessel 66 of this example, in case 
hydeogen-rich gas is generated from a methanol, in addition to a steam-reforming reaction, oxidation reaction also advances to 
coincidence and generates heat also by this oxidation reaction. Therefore, in order to supply oxygen required for this oxidation 
reaction, the blower 68 for supplying air from the exterior is put side by side in the reforming vessel 66. 

[0025] the hydrogen which the reforming machine 66 and CO reduction section 67 are connected by predetermined passage, and was 
generated with the reforming vessel 66 - rich fuel gas is supplied to CO reduction section 67. In the fuel gas discharged from the 
reforming machine 66 which mainly generates hydeogen-rich gas by the steam-reforming reaction under a predetermined catalyst, the 
carbon monoxide (CO) of a constant rate is usually contained. CO reduction section 67 reduces the carbon monoxide concentration in 
this fuel gas. In the fuel cell of a solid-state macromolecule mold, the carbon monoxide contained in fuel gas is because the reaction in 
an anode is checked and the engine performance of a fuel cell is reduced. CO reduction section 67 reduces carbon monoxide 
concentration by oxidizing the carbon monoxide in fuel gas. 

[0026] CO reduction section 67 and fuel cell 60A are connected by predetermined passage, and the fuel gas with which carbon 
monoxide concentration was reduced is supplied to the anode side of fuel cell 60 A through this passage, and is used for 
electrochemical reaction. Moreover, the air compressed with the compressor 64 is supplied to the cathode side of fuel cell 60A as 
explained previously. This compressed air is used for electrochemical reaction by the cathode side of fuel cell 60A as oxidation gas. 
[0027] The fuel cell equipment 60 which has the above configuration can supply power according to electrochemical reaction by using 
a methanol and water as a original fuel. According to the methanol in the methanol tank 61 and a water tank 62, and the residue of 
water, the operational status of a fuel cell is controlled by this example. In order to realize such control, the capacity sensors 61a and 
62a are formed in each tank. In addition, although the fuel cell equipment 60 which uses a methanol and water is carried in this 
example, fuel cell equipment 60 is not limited to this, and can apply various configurations. 

[0028] Moreover, the fuel cell equipment 60 shown in drawing 1 is equipped with the thermoelement 40. This thermoelement 40 is 
formed in fuel cell 60A in the fuel cell equipment 60 shown in drawing 2 in fact. A thermoelement is well-known equipment which 
changes heat energy into electrical energy using the Seebeck effect, for example, various components, such as Bi2Te3 system and a 
PbTe system, are known. Although a fuel cell is equipment which acquires electromotive force according to electrochemical reaction 
as mentioned already, fuel cell 60A generates heat by the reasons of the energy which the chemical energy which a fuel has is not 
necessarily completely changed into electrical energy, and was not changed into electrical energy turning into heat energy. In this 
example, the heat produced with a generation of electrical energy by forming a thermoelement 40 in fuel cell 60A in fuel cell 60A is 
collected as electrical energy. The thermoelement 40 is attached in the position of the skin of fuel cell 60A, and when the clamp face 
attached in fuel cell 60 A becomes an elevated temperature from the field of another side according to the operating temperature of fuel 
cell 60A, it generates electromotive force. Such a thermoelement 40 is connected to the dc-battery 50 through the switch 41. When a 
switch 41 is ON, a dc-battery 50 can be charged with the power obtained by the thermoelement 40. The switch 41 is controlled by the 
control unit 70, and when sufficient electrical potential difference to charge a dc-battery 50 has not arisen in a thermoelement 40, this 
switch 41 becomes off. 

[0029] Furthermore, the fuel cell equipment 60 shown in drawin g 1 is equipped with the cooling system for controlling the operating 
temperature of fuel cell 60A. As described above, fuel cell 60A is equipped with the thermoelement 40, a part of heat produced in 
electrochemical reaction is collected as electrical energy, but in order to discharge the remaining heat and to control the operating 
temperature of fuel cell 60A in the range of desired, this cooling system is formed. The cooling system of fuel cell equipment 60 
consists of a refrigerant way 94, and a pump 93 and a radiator 92, and cooling water passes through the refrigerant way 94 with a 
pump 93, and cools fuel cell 60A by radiating heat with a radiator 92. A pump 93 is driven with the accessory gear 82 mentioned later. 
In such a cooling system, extent of cooling can be adjusted by controlling the drive condition of a pump 93, i.e., the rate of flow of 
cooling water. Here, it is near the connection with fuel cell 60A, and the cooling coolant temperature sensor 90 is formed in the 
refrigerant way 94 at the side by which cooling water is discharged from fuel cell 60A. The cooling coolant temperature sensor 90 is 
the temperature TW of the cooling water discharged from fuel cell 60A. In order to detect, the detection value reflects the internal 
temperature of fuel cell 60A directly. 

[0030] In addition, in the following explanation, the methanol and water which are used for a generation of electrical energy with a 
fuel cell shall be generically called FC fuel. Both capacity is not always the same. When calling it FC fuel quantity in the following 
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explanation, the capacity of the side which gives constraint to a generation of electrical energy with a fuel cell shall be meant. That is, 
when a generation of electrical energy is continued among a methanol and water, the capacity of the side which run short previously 
shall be meant. 

[003 1] A dc-battery 50 is an auxiliary power source, as mentioned already, and except supplying power to power devices, such as a 
control unit 70 and a lighting system, it is mainly used in order to compensate with power to a motor 20 at the time of starting of a fuel 
cell etc. As a dc-battery, various rechargeable batteries, such as a lead accumulator, and a nickel cadmium battery, a nickel-hydrogen 
battery, a lithium rechargeable battery, can be used. Capacity of this dc-battery 50 was. made into the. magnitude which, can ..serve-as a 
power source which drives a motor 20 in the operational status (MG field in drawing 4 mentioned later) which should use a fuel cell as 
a power source and should run a fuel cell and which is mentioned later, while performing that warming up at the time of starting of a 
fuel cell. 

[0032] A torque converter 30 is the power transmission device of common knowledge using a fluid. Here, power is transmitted to the 
revolving shaft of another side from one revolving shaft between the input shaft 13 of a torque converter 30, i.e., the output shaft of a 
motor 20, and the output shaft 14 of a torque converter 30. The lock-up clutch is further prepared in the torque converter 30, both 
revolving shafts have slipping mutually and a pivotable condition and the condition of having been combined so that both revolving 
shafts might not produce slipping are changed by this. Turning on and off of a lock-up clutch is controlled by the control unit 70. 
[0033] A change gear 1 00 equips the interior with two or more gears, a clutch, an one-way clutch, a brake, etc., changes the torque and 
the rotational frequency of an output shaft 14 of a torque converter 30 by changing a change gear ratio, and is the device which can be 
transmitted to an output shaft 15. In this example, the change gear which can realize the gear ratio of five steps of advance and one 
step of go-astem was applied. A control unit 70 sets up the gear ratio of a change gear 100 according to the vehicle speed etc. An 
operator can change the range of the gear ratio used by operating manually the shift lever with which in the car was equipped, and 
choosing a shift position. In addition, various clutches and brakes in connection with the change of a change gear ratio in a change 
gear 100 are engaged and opened with oil pressure, respectively. Although detailed illustration was omitted, the change gear 100 is 
equipped with the oil pressure control section 104 in which the solenoid valve for controlling the hydraulic line and oil pressure which 
make actuation possible etc. was prepared, and the above-mentioned oil pressure is controlled by this. Furthermore, the change gear 
100 is equipped with the electromotive hydraulic pump 102, and this hydraulic pump 102 supplies the hydraulic oil for operating the 
above-mentioned clutch and a brake. When a control unit 70 outputs a control signal to the solenoid valve in the oil pressure control 
section 104 etc., actuation of each clutch and a brake is controlled by the hybrid car of this example. 

[0034] By the hybrid car of this example, the power outputted from sources of power, such as an engine 10, is used also for the drive 
of auxiliary machinery. The accessory gear 82 is combined with the engine 10 as shown in drawing 1 . The compressor of an air- 
conditioner, the pump for power steering, etc. are contained in auxiliary machinery. Here, the auxiliary machinery driven using the 
power of an engine 1 0 was collectively shown as accessory gear 82. It is specifically combined with the crankshaft of an engine 10 
through the pulley or the belt, and the accessory gear 82 is driven according to the rotational motion force of a crankshaft. 
[0035] The motor 80 for an auxiliary machinery drive is also combined with the accessory gear 82. The motor 80 for an auxiliary 
machinery drive is connected to fuel cell equipment 60 and a dc-battery 50 through the circuit changing switch 83. The motor 80 for 
an auxiliary machinery drive has the same configuration as a motor 20, and can be generated by being operated by the power of an 
engine 10. The power generated by the motor 80 for an auxiliary machinery drive can charge a dc-battery 50. Moreover, in response to 
supply of power, it can also act as the power running of the motor 80 for an auxiliary machinery drive from a dc-battery 50 and fuel 
cell equipment 60. Under predetermined conditions, operation of an engine 10 is suspended as the hybrid car of this example is 
mentioned later. If it acts as the power running of the motor 80 for an auxiliary machinery drive, even when the engine 10 has stopped, 
the accessory gear 82 can be driven. It is good also as what turns ON the input clutch 1 8 and drives the accessory gear 82 under the 
power of a motor 20 from the first when the engine 10 has stopped. In case auxiliary machinery is driven by the motor 80 for an 
auxiliary machinery drive, in order to mitigate a burden, the auxiliary machinery clutch 19 between an engine 10 and the accessory 
gear 82 is released. 

[0036] The control unit 70 is controlling operation of an engine 10, a motor 20, a torque converter 30, a change gear 100, and the 
motor 80 grade for an auxiliary machinery drive by the hybrid car of this example (refer to drawing 1 ). A control unit 70 is a one-chip 
microcomputer which equips the interior with CPU, RAM, ROM, etc., and performs various control processings which CPU mentions 
later according to the program recorded on ROM. In order to realize this control, various I/O signals are connected to the control unit 
70. Drawing 3 is the explanatory view showing the connection of the I/O signal over a control unit 70. The signal inputted into a 
control unit 70 on the left-hand side in drawing is shown, and the signal outputted to right-hand side from a control unit 70 is shown. 
[0037] The signal inputted into a control unit 70 is a signal from various switches and sensors. Others [ signal / from the 
thermoelement 40 attached in fuel cell 60A as such a signal, for example ], The water temperature of the cooling water of fuel cell 
60A, the remaining fuel for fuel cells, fuel cell temperature, The engine speed of an engine 10, the water temperature of an engine 10, 
an ignition switch, The dc-battery remaining capacity SOC, dc-battery temperature, the vehicle speed, the oil temperature of a torque 
converter 30, There are a signal about turning on and off of a shift position and a handbrake, the amount of treading in of a foot brake, 
the temperature of the catalyst which purifies exhaust air of an engine 10, accelerator opening, etc., a signal from the acceleration 
sensor of a car, etc. Although many signals were inputted into the control unit 70 in addition to this, illustration was omitted here. 
[0038] The signal outputted from a control unit 70 is a signal for controlling an engine 10, a motor 20, a torque converter 30, a fuel 
cell 60, and change gear 100 grade. The control signal of the switch 41 which participates in activation of charge of the dc-battery 50 
by the thermoelement 40 as such a signal, for example, The ignition signal which controls the ignition timing of an engine 10, the fuel- 
injection signal which controls fuel injection, The motor control signal for an auxiliary machinery drive which controls operation of 
the motor 80 for an auxiliary machinery drive, The motor control signal which controls operation of a motor 20, the change gear 
control signal which changes the gear ratio of a change gear 1 00, The signal which controls auxiliary machinery, such as a control 
signal of the input clutch 18 and the auxiliary machinery clutch 19, and an air-conditioner compressor, a control signal of a hydraulic 
pump, There are a control signal of the circuit changing switch 84 of the power source of a motor 20, a control signal of the circuit 
changing switch 83 of the power source of the motor 80 for an auxiliary machinery drive, a control signal of fuel cell equipment 60, 
etc. From the control unit 70, although many signals were outputted in addition to this, illustration was omitted here. 
[0039] (2) Explain general actuation of general actuation:, next the hybrid car of this example. The hybrid car of this example is 
equipped with an engine 1 0 and a motor 20 as a source of power as drawing 1 explained previously. A control unit 70 both uses 
properly and runs according to the run state, i.e., the vehicle speed, and torque of a car. Both proper use is beforehand set up as a map, 
and is memorized by ROM in a control unit 70. 

[0040] Drawing 4 is the explanatory view showing the relation between the run state of a car, and the source of power. The field MG 
in drawing is a field which runs a motor 20 as a source of power. The field of the outside of Field MG is a field which runs an engine 
1 0 as a source of power, and is hereafter called Field EG. Moreover, the run state corresponding to EV transit, a call, and the latter for 
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the run state corresponding to the former field shall be called engine transit 

[004 1 ] The engine 1 0 which is the usual gasoline engine has the property in which energy efficiency falls, compared with the time of 
high-speed transit at the time of low-speed transit. By the hybrid car of this example, by replacing with an engine 10 at the time of 
such low-speed transit, and obtaining driving force from a motor 20, decline in the energy efficiency as the whole car is suppressed, 
and improvement in fuel consumption is aimed at. Therefore, by the hybrid car of this example, when an engine 10 is used, in the field 
(run state) in which especially energy efficiency is inferior, the engine performance of a motor 20 is set up so that driving force may 
fully be obtained. In addition, according to the configuration of ^drawing 1 , it is also possible to run the both sides of an engine- 10 and 
a motor 20 as a source of power, but such a travel corridor is not prepared in this example. 

[0042] The hybrid car of this example departs to EV transit first as illustrated. While a run state is in Field EG, the input clutch 18 is 
turned OFF and it runs the clutch. When the car which departed by EV transit reaches the run state near the boundary of the field MG 
in the map of dr awing 4 , and Field EG, a control unit 70 puts an engine 10 into operation while turning ON the input clutch 18. If the 
input clutch 1 8 is turned ON, an engine 10 will be rotated by the motor 20. To the timing which increased to the predetermined value, 
the rotational frequency of an engine 10 injects a fuel and lights a control unit 70. Moreover, a WT device is controlled and the 
closing motion timing of an intake valve and an exhaust air bulb is changed into the timing suitable for operation of an engine 10. 
[0043] In this way, after an engine 10 starts, in Field EG, it runs only an engine 10 as a source of power. Shut [ a control unit 70 / all of 
the transistor of the drive circuits 51 and 52 ] if engine transit is started. Consequently, a motor 20 will be in the condition of having 
only idled. 

[0044] A control unit 70 also performs processing which changes the gear ratio of a change gear 100 while performing control which 
changes the source of power according to the run state of a car in this way. The change of a gear ratio is made like the change of the 
source of power based on the map beforehand set up according to the run state of a car. That from which such a map differs for every 
shift position, respectively is prepared. The map corresponding to D position, four positions, and three positions was shown in drawing 
4 . The change of a gear ratio is performed so that a change gear ratio may become small, as are shown in this map, and the vehicle 
speed of a control unit 70 increases. 

[0045] By the drive position (D), it runs using the gear ratio to the 5th ** (5th) as shown in drawing 4 . By four positions, it runs in 
this map using the gear ratio to the 4th ** (4th). Therefore, by four positions, even if it is the field of 5th(s) in drawing 8 , the 4th ** 
(4th) is used. In the case of three positions, in the map of drawing 8 , it runs using the gear ratio to the 3rd ** (3rd) similarly. 
[0046] A map is changed into the thing of a proper into each shift position, and a gear ratio is controlled by two positions and L 
position. Drawing 5 is the explanatory view showing the situation of a change of the gear ratio in two positions. By two positions, the 
gear ratio of the 1 st ** and the 2nd ** is used. In the map ( d rawing 9 ) of two positions, the boundary which performs the change of 
the 1 st ** and the 2nd ** is the same as the map ( drawing 8 ) of D position. Moreover, by two positions, as compared with D position, 
the range of Field MG differs and is set up (see the field which attached hatching in drawing 4 and drawing 5 ). The broken line in 
drawing 5 is shown for contrast with the map of D position, and is a curve corresponding to the boundary of the 2nd ** in the map of 
D position, and the 3rd **. Thus, on the map of two positions, while extending the field corresponding to the 2nd ** all over Field MG 
as compared with the map of D position, Field MG is reduced as a whole. The rotational frequency of a motor 20 becomes higher and 
this is because the upper limit of the engine performance of a motor 20 is approached, when running the run state which used the gear 
ratio of the 3rd ** at the time of D position by the 2nd **. Therefore, the range of the field MG in two positions is good also as what is 
necessary being just to set up in consideration of the engine performance of the carried motor 20, and the energy efficiency in the case 
of using each of an engine 1 0 and a motor 20, and setting up more narrowly more widely according to the engine performance of the 
motor 20 to carry. 

[0047] Drawing 6 is the explanatory view showing the situation of a change of the gear ratio in L position. Only the 1st ** is used by 
L position. For the same reason, the range of Field MG is as different as a setup of the map in two positions explained by L position as 
compared with two positions. The field MG in L position is set as the range larger than the field corresponding to the 1st ** in Field 
MG in the map of two positions. Drawing 7 is the explanatory view showing the situation of a change of the gear ratio in R position. 
By R position, in order to go astern, the size of Field MG set up according to the individual with the map in the shift position of the 
advance direction. 

[0048] When an operator besides a change according [ the change of a gear ratio ] to this map breaks in an accelerator pedal rapidly, 
the change from which a gear ratio is moved to a side with a high one-step change gear ratio and to which it is called the so-called 
kickdown is also performed. Such change control is the same as that of the car of the common knowledge which made only the engine 
the source of power and was equipped with the automatic gear. In addition, the relation between a gear ratio and the run state of a car 
was shown in drawing 4 - drawing 7 , and also various setup is possible for it according to the change gear ratio of a change gear 100. 
[0049] In addition, although drawing 4 - drawing 7 showed the map in the case of using EV transit and engine transit properly 
according to the run state of a car, the control unit 70 of this example is equipped also with the map in the case of performing all fields 
to engine transit. Such a map is a thing except the field (field MG) of EV transit in drawing 4 - drawing 7 . Power is required for EV 
transit. A control unit 70 is operated to engine transit, when it operates by using EV transit and engine transit properly when power can 
be secured from a dc-battery 50 and fuel cell equipment 60, and sufficient power cannot be secured. Moreover, when it results in the 
situation which power cannot secure enough after start even when start is started to EV transit, even if the run state of a car is in Field 
MG, it changes to engine transit. Furthermore, when abnormalities arise in recovery of the heat energy by the thermoelement 40 which 
was prepared in fuel cell equipment 60 and which was mentioned already, even if the hybrid car of this example is Field MG, it 
performs engine transit. About such actuation, it mentions later. 

[0050] (3) Exhaust-heat-recovery control processing : drawing 8 is the flow chart of EV exhaust-heat-recovery control manipulation 
routine. This routine is periodically performed with a predetermined time interval during transit of a car by CPU in a control unit 70. If 
this routine is started, CPU will input the operational status of a car first (step SI 00). Here, although the input from the various sensors 
shown in drawing 3 is made, the input signal about a thermoelement 40, the input signal from the cooling coolant temperature sensor 
90, a shift position, the vehicle speed, accelerator opening, the dc-battery remaining capacity SOC, the amount FCL of residual fuel for 
fuel cells, etc. participates in future processings especially. 

[005 1 ] Next, CPU judges whether it is a run state corresponding to the field EG which the run state of a car showed to drawing 4 - 
drawing 7 based on a shift position, the vehicle speed, accelerator opening, etc. (step SI 10). When it was not a run state corresponding 
to Field EG, i.e., it is judged that it is a run state corresponding to the field MG in the map mentioned already, it judges whether 
recovery of heat energy is normally performed by the thermoelement 40 prepared in fuel cell 60A (step SI 20). The electrical potential 
difference at the time of a thermoelement 40 charging a dc-battery 50 is detected, and whether recovery of heat energy is normally 
performed by the thermoelement 40 should just judge whether charge of the dc-battery 50 by the thermoelement 40 is performed on 
the charge electrical potential difference of a normal range. Or it is good also as the amount of energy collected by the thermoelement 
40 judging whether it is an appropriate amount based on the calorific value in fuel cell 60A which calculates the amount of energy 
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which detected the output from a thermoelement 40 to a dc-battery 50, and were collected by the thermoelement 40, and is presumed 
from the operational status of fuel cell equipment 60 etc. 

[0052] In addition, with the abnormalities of the heat energy recovery by the thermoelement 40, the case where thermoelement 40 the 
very thing receives damage, the case where abnormalities arise in the circuit in connection with recovery of heat energy, etc. are 
included. Moreover, although the switch 41 from which connection is cut is formed in it when the operating temperature of fuel cell 
60A has not fully carried out a temperature up to the circuit which connects a thermoelement 40 and a dc-battery 50 as mentioned 

already, in the foUow.ing-explaT?at!on 3 . the temperature up of the operating temperature of fuel cell 60 A shall fully be carried cut, and 
the switch 41 shall serve as ON. 

[0053] Although the hybrid car of this example is characterized by stopping using the fuel cell equipment 60 which formed this 
thermoelement 40 as a drive energy source when abnormalities are detected by actuation of recovery of the heat energy by the 
thermoelement 40 in step SI 20 Here, further, after judging the existence of the above-mentioned abnormalities, decision based on the 
operating temperature of fuel cell 60 A was performed, and the drive energy source to be used is chosen. Temperature Tlim used as a 
reference value of the temperature of cooling water in step SI 50 mentioned later when it is judged in step SI 20 that recovery of the 
heat energy from a thermoelement 40 is not performed normally It receives and a value TW1 is assigned (step SI 30). Moreover, it is 
temperature Tlim the same, when it is judged in step SI 20 that recovery of the heat energy from a thermoelement 40 is performed 
normally. It receives and a value TW2 is assigned (step S140). Temperature Tlim These values TW1 and TW2 to assign are values 
which were beforehand set up corresponding to the upper limit of the operating temperature of a fuel cell so that it might mention 
later, and were memorized in the control unit 70. 

[0054] It sets to step SI 30 or step SI 40, and is temperature Tlim. Cooling water temperature TW which the cooling coolant 
temperature sensor 90 detected when it received and the predetermined value was assigned next Value Tlim mentioned already It 
compares (step SI 50). Cooling water temperature TW It is the temperature which reflects the internal temperature of fuel cell 60A 
directly, and is the cooling water temperature TW at step SI 50. Predetermined temperature Tlim By comparing, it judges whether the 
internal temperature of fuel cell 60A rises too much. 

[0055] It sets to step SI 50 and is the cooling water temperature TW. Reference temperature Tlim When it is above, it is judged that the 
internal temperature of fuel cell 60A rises too much, and control for performing engine transit, not using fuel cell equipment 60 as a 
power source is performed hereafter. First, it judges whether a car is engine running (step SI 60). When a car is engine running, engine 
transit processing is performed (step SI 70), and this routine is ended. In this processing, the output of the various driving signals in 
connection with the drive of an engine 10 is continued according to the vehicle speed, accelerator opening, or a shift position. 
Moreover, in step S 160, when a car was not engine running [ be / it ], i.e., it is judged that it is [ EV ] under transit, engine transit 
initiation processing is performed (step SI 60), and this routine is ended. In this processing, while suspending actuation of the 
generation of electrical energy by fuel cell equipment 160, an engine 10 is started and the predetermined control in connection with an 
engine drive is started. 

[0056] Moreover, it sets to step SI 50 and is the cooling water temperature TW. Reference temperature Tlim When it is the following, 
the internal temperature of fuel cell 60A is judged to be in tolerance, and control for performing EV transit by using fuel cell 
equipment 60 as a power source hereafter is performed. First, it judges whether a car is EV running (step SI 90). When a car is EV 
running, EV transit processing is performed (step S200), and this routine is ended. In this processing, the output of the various driving 
signals in connection with the drive of fuel cell equipment 60 or a motor 20 is continued according to the vehicle speed, accelerator 
opening, or a shift position. Moreover, in step SI 90, when a car was not EV running [ be / it ], i.e., it is judged that it is [ engine ] 
under transit, EV transit initiation processing is performed (step S210), and this routine is ended. In this processing, while stopping the 
drive of an engine 10, the predetermined control for driving fuel cell equipment 60 and a motor 20 is started. 

[0057] In addition, in step SI 10, when the run state of a car is judged to be a run state corresponding to Field EG, it shifts to step SI 60 
as it is, control for the above-mentioned engine transit (step SI 70 or step SI 80) is performed, and this routine is ended. 
[0058] In addition, it sets to step SI 30 and is reference temperature Tlim. It is the value chosen when it is judged that the value TW1 
to assign has unusual recovery of the heat energy by the thermoelement 40 in step S 120 as described above. This value is set up as 
cooling water temperature corresponding to the upper limit of interior temperature of a fuel cell it is possible for a fuel cell to continue 
steady operation. Detected cooling water temperature Tw Since heat recovery serves as abnormalities and fuel cell 60A is not fully 
cooled when this value is exceeded, the internal temperature of fuel cell 60A is judged to have gone up across the range which 
performs steady operation. Moreover, it sets to step SI 40 and is reference temperature Tlim. It is the value chosen when it is judged 
that the value TW2 assigned has normal recovery of the heat energy by the thermoelement 40 in step SI 20 as described above. The 
thermoelement 40 and the cooling system are designed so that it may have engine performance whose cooling of fuel cell 60A is 
enough attained in the condition of EV transit usually expected, but when EV transit is performed over the long duration exceeding the 
conditions assumed at the time of a design, for example, they can consider that the internal temperature of fuel cell 60A rises too 
much. In such a case, the above-mentioned value TW2 is set up as a value for detecting the abnormality rise of the internal 
temperature of fuel cell 60A. Reference temperature Tlim Although what is necessary is just to set up these values TW1 and values 
TW2 to assign according to the above-mentioned purpose, respectively, they are good also as setting up the same value. 
[0059] Moreover, by the hybrid car of this invention, it is determined whether to perform EV transit based on the remaining capacity 
SOC of a dc-battery 50, the amount of FC fuel, etc. besides being based on the vehicle speed, accelerator opening, etc. or perform 
engine transit. That is, when the amount of FC fuel becomes below the specified quantity and the remaining capacity SOC of a dc- 
battery 50 becomes below the specified quantity, it is not concerned with the run state set up from the vehicle speed or accelerator 
opening, but engine transit is performed. In addition, it is good also as forming the switch which directs to perform only engine transit 
compulsorily in a car. Therefore, in step SI 10, it judges whether in addition to a run state judging on a map whether it is Field EG, 
engine transit is instructed to have described above. 

[0060] When abnormalities produce the heat energy produced in fuel cell 60A in the actuation collected by the thermoelement 40 
according to the hybrid car of this example constituted as mentioned above, even if it is the run state which usually makes fuel cell 
equipment 60 a drive energy source, a drive energy source is changed to an engine 10, and it runs an energy source. Therefore, when 
abnormalities arise in recovery of the heat energy by the thermoelement 40, it can stop being discarded without using the heat energy 
produced in fuel cell 60A. Since a drive energy source is changed to an engine 10 at this time, a car can continue running. In addition, 
what is necessary is just to suppose that decision based on the operating temperature of fuel cell 60A shown in step SI 30 thru/or step 
S 1 50 of drawing 8 is not performed, in order to acquire such [ only ] effectiveness. Namely, what is necessary is to suppose that it 
shifts to step SI 60 instead of step SI 30, and engine transit is performed when it is judged that abnormalities are in the heat recovery by 
the thermoelement 40 in step SI 20, and just to suppose that it shifts to step SI 90 instead of step SI 40, and EV transit is performed, 
when it is judged that the heat recovery by the thermoelement 40 is normal in step SI 20. 

[006 1 ] In this example, in addition to decision of the existence of the abnormalities of the heat recovery by the above-mentioned 
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thermoelement 40, further, decision about the operating temperature of fuel cell 60A was performed, and the drive energy source is 
chosen. Here, if a car is the run state which should perform EV transit and it is the temperature which can permit the internal 
temperature of fuel cell 60 A even if it is the case where abnormalities arise in recovery of the heat energy by the thermoelement 40, 
fuel cell equipment 60 will be used as a drive energy source of a car. Therefore, in addition to the above-mentioned effectiveness, the 
still more nearly following effectiveness is done so. That is, it can stop that energy efficiency falls by making an engine 10 into a drive 
energy source at the time of the run state to which a car should carry out EV transit. 

[0062] Furthermore, by the hybrid car of this invention, even if actuation of heat energy recovery is norma! when abnormalities arise 
in the actuation of thereat energy recovery by the thermoelement 40 itself in addition, when the febrile state of fuel cell 60A which 
formed the thermoelement 40 becomes unusual and the temperature of fuel cell 60A rises too much, a drive energy source is changed 
to an engine 10. Therefore, it can prevent that the operating temperature of fuel cell 60A rises too much, and the endurance of fuel cell 
equipment 60 can be secured. In addition, in spite of performing recovery of the heat energy by the thermoelement 40, the case where 
abnormalities arise in the fuel cell 60A itself besides as mentioned already, when the operational status of a car has exceeded the 
conditions on which design specification is based as a cause in which fuel cell 60A carries out abnormality generation of heat, the case 
where abnormalities arise in the cooling system (for example, pump 93) formed in fuel cell equipment, etc. can be considered. Also in 
this case, since abnormality generation of heat can be detected and the generation of electrical energy by fuel cell equipment 60 can be 
suspended, the safety of fuel cell equipment 60 can be raised. 

[0063] Moreover, it is a circulating water temperature TW instead of judging whether in step SI 50, the circulating water temperature 
TW (or interior temperature of a fuel cell) exceeded a predetermined reference temperature, when a thermoelement 40 is judged to be 
normal in step SI 20. It is good also as judging whether the R/C is over the predetermined value. As described above, when the 
situation that fuel cell 60A produces abnormality generation of heat occurs, the heat exceeding the refrigeration capacity of a 
thermoelement 40 and a cooling system arises, and the high rate of a temperature rise comes to be shown. If such a condition is 
detected, EV transit can be suspended before the operating temperature of fuel cell 60A actually exceeds tolerance. 
[0064] In addition, temperature TW of the cooling water discharged from fuel cell 60A in the internal temperature of fuel cell 60A in 
the above-mentioned example It is based, and although judged, it is good also as attaching a temperature sensor to fuel cell 60A direct 
picking. In this case, what is necessary is to set up the reference temperature corresponding to a temperature sensor in step SI 30 and 
step S 140, and just to perform decision corresponding to step SI 50 shown in drawing 8 based on the detection value of this 
temperature sensor. Cooling water temperature TW discharged from fuel cell 60A Although the internal temperature of fuel cell 60A 
is reflected directly, the correspondence relation between the internal temperature of fuel cell 60A and cooling water temperature 
changes according to the drive condition of a pump 93, i.e., the cooling effectiveness by cooling water. Therefore, cooling water 
temperature TW When using and judging the internal temperature of fuel cell 60A, it is the cooling water temperature TW at step 
S 1 30 thru/or step S 1 50. In case reference temperature is measured, the drive condition of a pump 93 is embraced, and it is the cooling 
water temperature TW. Or it is desirable to amend reference temperature. Moreover, the internal temperature change and cooling 
water temperature TW of fuel cell 60A Although predetermined delay arises between change, it can control correctly, without the 
delay of such a temperature change arising, in forming a temperature sensor in fuel cell 60A as described above, and judging based on 
the detection result. 

[0065] In the above-mentioned example, even if the recovery condition of the heat energy by the thermoelement 40 was unusual, the 
generation of electrical energy by fuel cell equipment 60 was continued, and we performed EV transit, and decided to secure energy 
efficiency by the run state corresponding to Field MG (field to which energy efficiency falls when an engine 10 is used as a drive 
energy source), until the operating temperature of fuel cell 60 A rose beyond predetermined temperature. Here, to EV transit, in case 
the map shown in drawing 4 - drawing 7 based on the energy efficiency of EV transit and each engine transit is created, if the amount 
of energy collected by the thermoelement 40 is taken into consideration, when abnormalities arise in recovery of the heat energy by 
the thermoelement 40, even if the run state of a car is in MG field shown in drawing 4 - drawing 7 , energy efficiency may become 
[ the direction of engine transit ] high. Therefore, when abnormalities arise in the heat energy recovery by the thermoelement 40, it is 
good also as determining whether to perform EV transit or perform engine transit based on energy efficiency falling by recovery of 
heat energy not being performed further. When the energy efficiency of EV transit will fall greatly from the first, and detecting 
abnormalities, it is [ be / it / if / abnormalities arise in recovery of heat energy, ] good also as performing engine transit immediately. 
[0066] By the hybrid car of this example, since a thermoelement 40 recovers heat energy, while being able to raise energy efficiency 
compared with the case (all the generated heat is discarded) where fuel cell 60A is cooled, only with the cooling system using cooling 
water, the effectiveness that a cooling system can be miniaturized more is done so. Here, even if it is the case where abnormalities 
arise in that refrigeration capacity is equipped with a cooling system high enough, then the heat recovery by the thermoelement 40, 
while a car is in the run state corresponding to Field MG, it becomes possible to perform EV transit. With such a configuration, when 
abnormalities arise in recovery of the heat energy by the thermoelement 40 It adds to energy efficiency falling by heat energy not 
being collected. So that the whole car can realize higher energy efficiency based on energy expenditure increasing (for example, 
increase of the power consumption of a pump 93) by cooling only with a cooling system Deciding whether perform EV transit or 
perform engine transit, then always high energy efficiency are maintainable. 

[0067] Although [ the above-mentioned example ] a part of heat which attaches a thermoelement 40 in fuel cell 60A, and is produced 
with advance of electrochemical reaction is changed and collected to electrical energy, it is good also as attaching the same 
thermoelement 40 in a motor 20 instead of fuel cell 60A. Moreover, it is good also as attaching in both fuel cell 60A and the motor 20. 
That is, since a motor 20 also generates heat with a rotation drive, system-wide energy efficiency can be raised by attaching a 
thermoelement in a motor 20, changing and collecting the produced heat to electrical energy, and storing in a dc-battery 50. The 
configuration of the hybrid car which attached the thermoelement in both the fuel cell and the motor is shown in drawing 9 as the 2nd 
example. The motor 20 is equipped with the thermoelement 42 while fuel cell 60A is equipped with a thermoelement 40 like the 
example mentioned already by this hybrid car. In addition, although the publication was omitted in drawing 1 mentioned already, the 
motor 20 with which the hybrid car shown in drawing 1 is equipped is also equipped with the predetermined cooling system. By the 
hybrid car of drawing 9 , the cooling coolant temperature sensor 91 which detects the cooling water temperature which decides that the 
cooling system of fuel cell 60 A and the cooling system of a motor 20 are equipped with common refrigerant way 194 and radiator 192, 
and a pump 193, and is discharged from a motor 20 was formed. In addition, by the hybrid car shown in the hybrid car shown in 
drawing 1 , and drawing 9 , since it has the almost same configuration, the same number is given to a common member and detailed 
explanation is omitted. 

[0068] By the hybrid car of the 2nd example, the thermoelement is prepared in both fuel cell 60A and the motor 20. During transit of 
this hybrid car, the same exhaust-heat-recovery control manipulation routine as drawing 8 is performed. However, at the process 
corresponding to step SI 20, it is judged about both the thermoelement 40 attached in fuel cell 60A, and the thermoelement 42 attached 
in the motor 20 whether recovery of heat energy is performed normally, moreover, the temperature of fuel cell 60A which the cooling 
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coolant temperature sensor 90 detects at the process corresponding to step 130 thru/or step SI 50 shown in drawing 8 and the 
temperature of the motor 20 which the cooling coolant temperature sensor 91 detects — it is alike, respectively, it sets and same 
processing is performed. At least when [ of the detection value of the cooling coolant temperature sensor 90 and the detection values 
of the cooling coolant temperature sensor 91 ] either is more than a predetermined base temperature, engine transit is performed (step 
SI 60 thru/or step SI 70 reference), and in not exceeding a predetermined base temperature, it performs EV transit (step SI 90 thru/or 
step S2 10 reference). 

[0069] Since according to the hybrid car of such 2nd example EV transit is not performed like the hybrid car of the 1st. example when 
recovery of the heat energy by the thermoelement is not performed, it can prevent that energy efficiency falls by using fuel cell 60 A 
and the motor 20 by which an energy recovery is not performed. Moreover, the hybrid car of the 2nd example forms a thermoelement 
42 also in a motor 20, and since it collects the heat energy produced at the time of the drive of a motor 20, it can raise the energy 
efficiency of the whole car further. 

[0070] In addition, in the hybrid car of the 2nd example, it is good also as being based on the temperature of cooling water like 
dmwjng_8 , when abnormalities arise in one of thermoelements, and also judging further whether EV transit is performed or engine 
transit is performed based on change of energy efficiency. That is, it is good also as judging whether EV transit is performed or engine 
transit is performed so that a thermoelement can realize higher energy efficiency by the whole car based on decline in the energy 
efficiency by heat energy not being collected, and change of the energy efficiency by replacing with EV transit and performing engine 
transit. Always high energy efficiency is maintainable with this. 

[0071] Although [ the above-mentioned example ] a thermoelement is prepared in the configuration in connection with EV transit, 
such as fuel cell 60A and a motor 20, it is good for an engine 10 also as preparing a thermoelement. It is shown in drawing 10 , using 
the hybrid car of such a configuration as the 3rd example. Although the hybrid car of the 3rd example is equipped with the 
thermoelement 44 in the engine 10, it is equipped with the almost same configuration as the hybrid car of the 1st example shown in 
drawing 1 except this. Moreover, although the publication was omitted in drawing 10 , it connects with a dc-battery 50 like the 
thermoelement 40 attached in fuel cell 60A, and charge of this of the thermoelement 44 attached in the engine 10 is attained, and it 
outputs the signal in connection with the condition of an energy recovery to a control unit 70. Since the hybrid car of the 3rd example 
can also change and collect the heat produced with an engine 10 to electrical energy, it can raise the energy efficiency of the whole car 
further. 

[0072] By the hybrid car of this example, the same processing as the exhaust-heat-recovery control manipulation routine shown during 
transit of a car at drawing 8 is performed. Therefore, the same effectiveness as the 1 st example can be acquired. Furthermore, in this 
example, since the thermoelement 44 is formed also in the engine 10, the heat discarded outside can be changed and collected from an 
engine 1 0 to electrical energy, and the energy efficiency of the whole car can be raised further. 

[0073] Moreover, it is good also as a configuration which detects whether there are any abnormalities in actuation of heat energy 
recovery, and changes EV transit and engine transit further in consideration of energy efficiency also about the thermoelement 44 
prepared in the engine 1 0 in addition to the result. For example, according to the same map as drawing 4 , EV transit and engine transit 
are changed during transit by the drive position. If the boundary of Field MG and Field EG takes into consideration recovery of the 
heat energy by the thermoelement 40 and the thermoelement 44 here and abnormalities arise in actuation of the heat energy recovery 
by one of thermoelements, in the run state which corresponds near this boundary, the relation of energy efficiency of dominance may 
be reversed between EV transit and engine transit. That is, on the map shown in drawing 4 , if the engine performance of a motor 20 is 
enough, if recovery of the heat energy by the thermoelement 44 is not performed even if it is a run state belonging to Field EG, the 
case where energy efficiency becomes high [ direction ] having performed EV transit can be considered. Thus, if EV transit and engine 
transit are changed, namely, a drive energy source is chosen based on decline in the energy efficiency by recovery of the heat energy 
by the thermoelement not being performed so that the whole car can realize higher energy efficiency when abnormalities arise in 
recovery of the heat energy by the thermoelement, always high energy efficiency is securable. 

[0074] In addition, the engine performance of the motor 20 which the hybrid car of this example carries cannot respond to the whole 
field EG shown in drawing 4 - drawing 7 . Therefore, in a predetermined run state, even if it is the case where abnormalities arise in 
the heat recovery by the thermoelement 44, a drive energy source is not changed to fuel cell equipment 60 (and motor 20). In order to 
always realize the desired vehicle speed and acceleration, the engine 10 which the hybrid car of mis example carries is equipped with 
the cooling system of sufficient engine performance which turns into that it is possible to continue engine transit also when 
abnormalities arise in the heat recovery by the thermoelement 44. In this example, proper use of a drive energy source based on the 
recovery condition and energy efficiency of heat energy which was described above is made in the run state (a motor 20 can be used) 
according to the engine performance of a motor 20. 

[0075] In the example mentioned already, the case where the power of an engine 10 was applied to the parallel hybrid car in which an 
output is possible to the direct axle 17 was illustrated. This invention can be applied not only to this configuration but to various 
hybrid cars, and can be applied also to a series hybrid car. Drawing U is the explanatory view showing the configuration of the series 
hybrid car of the 4th example. In drawing 1 1 , it supposes that the member number which applied the value 100 is given to the member 
which is common in the configuration of the example mentioned already, and detailed explanation is omitted. With this configuration, 
only a motor 1 20 carries out the direct output of the power for running. Unlike the configuration of drawing 1 , power of an engine 1 10 
cannot be outputted to the direct axle 1 17. The power outputted from the engine 1 10 is once changed into power by Generator G, and 
charges a dc-battery 1 50 through the drive circuit 1 53. By supplying this power to a motor 120 through the drive circuit 151, and 
acting as the power running of this, the power of an engine 1 10 is indirectly used for transit of a car. Furthermore, it also has fuel cell 
equipment 160 as a power source of a motor 120 like the configuration of drawing 1 . In addition, in drawing 1 1 , although illustration 
of a circuit changing switch or a cooling system was omitted, about these, it has with the same configuration as drawing 1 . Moreover, 
although [ the configuration of d rawing 1 1 ] the engine speed corresponding to the vehicle speed is realized by the motor 120, it is 
good as establishing the structure of a torque converter, a change gear, etc. as well as drawing 1 . 

[0076] In the hybrid car of such a configuration, if a thermoelement 140,144 is formed in fuel cell equipment 160 (fuel cell 
corresponding to fuel cell 60A in fact), and an engine 110, since waste heat is recoverable during operation, operation effectiveness 
can be improved like the hybrid car previously explained in the example. Moreover, in one of thermoelements, if operation of the 
drive energy source (fuel cell equipment 160 or engine 1 10) in which the thermoelement which this abnormality produced was 
attached is suspended when abnormalities arise in actuation of heat energy recovery, the endurance fall as the whole system, such as 
an endurance fall . of the cooling system components which may happen when cooling a part for the heat energy away held by the 
thermoelement by the cooling system, can be controlled. 

[0077] In the above example, the case where the thermoelement which is a heat recovery means was applied to the hybrid car which 
carries an engine and a fuel cell was illustrated. Generally, in the case of a car, since the total amount of the energy in which an output 
is possible is restricted by the amount of loading of FC fuel etc. in many cases, if exhaust heat recovery is performed, usefulness is 
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high at the point that energy can be used effectively. In the example, although application on a car was illustrated, it is applicable to 
the various mobiles which move using power, such as a vessel, an aircraft, and an airframe. Moreover, not only a thing equipped with 
the source of power of a hybrid type but a heat engine is applicable also to the mobile made into the source of power. 
[0078] Although the example of this invention was explained above, as for this invention, it is needless to say that it can carry out with 
the aspect which becomes various within limits which are not limited to such an example at all and do not deviate from the summary 
of this invention. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dra win g 1] It is the outline block diagram of the hybrid car which is one suitable example of this invention. 
[Drawing 2] It is an explanatory view showing the outline configuration of fuel cell equipment 60. 
[Drawing 3] It is the explanatory view showing the connection of the I/O signal over a control unit 70. 
[Drawing 4] It is the explanatory view showing the relation between the run state of a car, and the source of power. 
[Drawing 5] It is an explanatory view showing the situation of a change of the gear ratio in two positions. 
[Drawing 6] It is an explanatory view showing the situation of a change of the gear ratio in L position. 
[Drawing. !] It is an explanatory view showing the situation of a change of the gear ratio in R position. 
{Drawing. 8] It is a flow chart snowing an exhaust-heat-recovery control manipulation routine. 
[Drawing 9] It is the explanatory view showing the configuration of the hybrid car of the 2nd example. 
[Drawing 10] It is the explanatory view showing the configuration of the hybrid car of the 3rd example. 
[Drawin g 1 1 ] It is the explanatory view showing the configuration of the hybrid car of the 4th example. 
[Description of Notations] 
10,110- Engine 
12- Crankshaft 

13 - Output shaft 

14 - Output shaft 

15 - Output shaft 

16 — Differential gear 
17,1 17 -Axle 

1 8 — Input clutch 

19 - Auxiliary machinery clutch 
20,120 - Motor 

22 - Rota 

24 - Stator 

30 - Torque converter 

40, 42, 44,140,144 - Thermoelement 

41 - Switch 

50,150 - Dc-battery 

51 52,151 - Drive circuit 

60,160 - Fuel cell equipment 

60A - Fuel cell 

61 - Methanol tank 

61a, 62a — Capacity sensor 

62 - Water tank 

63 - Burner 

64 - Compressor 

65 - Evaporator 

66 - Reforming machine 

67 - CO reduction section 

68 - Blower 

70 - Control unit 

80 - Motor for an auxiliary machinery drive 

82 — Accessory gear 

83 84 — Circuit changing switch 

90 91 — Cooling coolant temperature sensor 

92.192 - Radiator 

93.193 - Pump 

94.1 94 - Refrigerant way 
1 00 - Change gear 

102 — Hydraulic pump 

104 - Oil pressure control section 

153 — Drive circuit 



[Translation done.] 
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So ft*3> 6 6 -Ctt, 

[0 0 2 5] &ff§& 66iC OffiScfflJ 6 7 fc ttBff ^1 40 
tt, KfbK* (CO) &Si£tiZ> 0 c 



[ 0 0 2 6 ] C OlEiStS 6 7 i: KIfe6 0 A £ fi£TO 
/-i, jte^KWL^iiD, l»HI66 0A©*y-K«lfc 

wffittffifttt, «Mb# * i trwifte o a<o* y- 

[0 0 2 7 ] ^J:<D«S:«r#i-S»»«?l&»«6 0 tt, 

^^^61, tK*>* 6 2rt<0**/— A^J:tf;Jc<Z>« 

>f61a, 6 2 a a*Rtte>iVC^*. **5. 

tit y ;^*5J:t/*S^ffiv^5K^^f|;^6iK■6 0£r 

[0 0 2 8 ] Bi^ufclfftttSieoit 

4 0 £r{i;LTV^ e 4 0tt, 
^tt0 2l;i^i-«m«fta£«6 0(Z*5Jt6«S^fm?&6 0 
AlzBtfhtiX^^o Mfftii, -fef iy*3h¥k*: 

g^fo^ «*.tfB izTes^PbTe»4^ 

Wb^RJSJwio-cjBaAfeWstta-efcs^, 

^tm^'^ktuzftZtomm-ts smmme o a» 
o«:Rtt*;i t-e, DRwaae 0Afc*3v>-cjsafw#o 

T£C&?&£, UTlHliRUT^So 
Vttrtblnxisv* mnmme o Alt&VttifhintiTBL 

5#ttB* $ , j»»«?6 6 o A^iieaa^jsD-c, 

5 e rOctp/^iSf 4 0(t *-f y^4 1 Sr^LT 

^yfD 5 o^«j*$ttrv^. ^-r^^4 i^^>-^ 

[0 0 2 9 ] $ EI 1 tc^ Ufc*S»«»K« 601; 

*»«»6 o Aoii(Ea*«rWj«ii-sfc«>o»aafi 
«H»*r#a LT^^m?& e o AoanEaxfrBfaoisB 
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3 t 7i>x-^ 9 2 ^£PtM4, sKv^b 3 

ldJ:o-CftlKK9 4«raiSU 7^x-^9 2Tttt 
5 : 1 1: J: o t«»i}fe 6 0 A©ftifl ^frft 5 . 

S e :oJ: 5ftft*PK«-m. #v:7*9 3 coig®j^ N 

«*fcHffi1-5c:i#^#S 0 ^"C, 9 41: 

f4, «»«»6 0 AtCO»iK»(73aft«-eS>o-r, MftB 10 

i?vi>-9 OtfRttfeixTV^. v-J- 9 0*4, 

mnmM6 oAj&*fc#msftfc»»*a>«a*Tw sr&w 

[0 0 3 0] 4*3, BT^RflW, «R»«?6T?(D»fI 

B^-Si^oti-So P5#©S*ttttfcW— ili»fefti\, 

S e o£9, **/wu*5 ( fctf;!k0>5*>x *«Sr«ttL 
[0 0 3 1 ] /<yr!J 5 014, KJSUfcJ: SfcHtttWfc 

* 2 0tc*fLr®^S:ffi5fcfei:ffiv^^i^5o 

fl*o2&m*£^Sw£#T#s 0 iO/<yf !I5 

3£1-SIS4f;Lfctt5MGfi«) (d*5VN-C, ^ 2 0 £ 
ft 9 ^^I^Lto 
[0 0 3 2 ] h/u^ =1 >v<-* 3 0 f4, atfrSrfiJffl Lfc 

* 3 0(OA^i, iPfe^E— * 2 OOflU^tt 1 3 ± y hfr 

* = 9 3 0 Officii 1 4 t<DT$X\ —JjtDmmn 
fabi&X<0\mm«to^hW}Jl&BT££tiZ>o V^9 = v< 
— 9 3 0\Ztt£blZUy#TvZf*7V s ?-1!)inrtb*lX 

§c^ltgT*fcS#tf§£, WEMEI*#»0 £r£DftV^ 9^ 
[0 0 3 3 ] 10014, rt«FBJC«»0^ % * 7 

^^i^cifaoT h^* = v^<— * 3 o<Dmx 

mi 4(0 h/u^iaJ:rJKE»tg»«:a6UILTU*i*l 5 
S«ri64«*-efe5 D *l»S«-CfttllttiB5ilr, fltilllfc 

©*aa«rjta^i«4a5*»«ra« Lfc. o o 



10 

S e iISfc#te, trtl:fif>^fcV7M/^-«:fi-e 
e&tf U , V aK > 3 v£r il'tRi" odci^iot, §l 
fflSix5*5|[«o«H**!E1"5wi^lB-C*>5 0 ft 

<&&£vtMtk'rz> 0 »jmftH*tt4fi»Lfc*«, xsni 

^fcroyu;^ K'^^tfRtt t>ixfe»JEfil«i» 1 

So * fc^aessat loon ss^ofaff/tf 102 

*^te0iJ^/N^^y y KWCW:, fBUPa-sy h 7 0^ 
tti^1"SCtJcJ:o-C, *^7^f*5J;t;^u-^o^ 

[0034] *m«ijoM7 , yy K$wm 
^tfflv^nSo bi 1 tw^i-ai?, xy^iowa 

19, t?^?*/^? ho[53ltoS)^^J:or^K)$ixSo 
[0 0 3 5] M^gSib^@8 2 1Z!£ S ffitt^K)^ 
8 0 fcSB-fr SavCV^So 8 0 

^y^y 5 Oi^iK^tbTVNSo ffl^iKitffi^-^ 8 0 
fi N *-^2 0 in«©«j3S«r#U-C*55, ^>"^>i 

ffimmmm*-* s 0 -txuztntttte'*?? v 5 0 

l:*tt5wi:^-C#5o M^ttffi^-^8 0 

>1 OroM36«flP-lhS*b5. a^HHilj^^-^8 O^r^i 

g£8 2-fcB»i"SCi:36S-e#S. t> t X t) , a ls*J>> 
1 0 3&sffJhUrv^S»*^*4, A^^7yfl8^tv 

tat, 2 ooi^tmi!iSE8 2^igg)i- 
s 0 

[0 0 3 6 ] ^ y y KW-cii, 

VI 0, * — * 2 0, 3 0, 

0 o, mmmmm*-? s o&nmm&mffl^-v v 7 
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W:CPU, RAM, ROM^&ffi7LZy>^y7< 
y * o .3 is f - — * *) s R G M-JC^^ £ frfc 7" P 

v Y 7 O^^i-^AttJ^ft-^^IS^^-rt^^ElTfc 
So S^^fcmfJIC^J^^-^ h 7 0 l;IA;^£;*^5fH^§'£• 
^U Sffidt::fM»=.= 3/ h 7 O^ffi^^Sff f-£r^ 
-To 

[0 0 3 7] Um^~V Y 7 O^A^tbStf^tiu a 10 
&fi-S§-2: #J;Lkf, ffi^mm 6 0 Alc^ 9 ttitfc 

>1 OGDlEliE^ xy^yi OOMx >f^y^3> 

yasMsoc, ^7fyM, * 

jg N =r>v<C — ^ 3 0<D»i&, i/7 >\ 

[0 0 3 8 ] fflffl=L-y h 7 OfrbttlJl£tlZ>m%-te, 

^vi/yi 0, ^—9 2 0 , ^^3^-^3 0, ms; 
M*6 0, S6Jt«i 0 o«P«r«HBi"Sfca{>oft*-efc 

is^yfy 5 ooas«<D*tTfwB8-^i-s^>r y^-4 1 

2 0«>iHE*rfB»i-5*-^fM«i«#, till 0 

1 8Rtf*t«*?s/^l 9 xrny^y^ 

■§\ * 2 O<0ft«O«J#**1'y^8 4©fB»«* % 
ffi#gJiEi*)/B^-* 8 0 0«K©9»^^ yf 8 3 O^ijffl) 

[ 0 0 3 9 ] ( 2 ) — : #3SK0l|0>/>>r 

£ Ltxy^y l o t^e-^ 20 t &{Mz-Z> 0 ®)ffl^^ 

#>-?v7t LTKJ££*U fKHBlsLSiy h 7 OftGOROM 

[0 0 4 0] H4tt*^*tTJK»^B^aRtogS«S: 
^i-Stt^EI-efoS. 0^«MGI^- * 2 0 Sr-tt^j so 



12 

KT, WEGtW, tt#«>««^#j£-i-53fe 

[004 i ] ii^^^fy y ^^^i^T&s^^v^i 

*5, Ell(©MlcJ;M, 0 t^t— * 2 0<O 

[0 0 4 2] H^+SaiD, *JM6«©^-r^» ^ K* 
foSMtt, A^I^ 7 1 8 ^^^irtT^fTi-^o E 

T\ S»i=yh7 0lt AA^7yf 18trty|:t 
Sfcitlr, oi^^^i oSr&KrTSo A^^7>y^l 
8Sr^-^^1-5t x 1 0te*r-# 2 0 \z& V® 

mzshthz. ®m=-~ v v 7 o (i, 3.>^^iooie] 

A-TSo VVTiifcMPLt, a«tx<^i3J: 

[0 0 4 3] :p Ltx yv>y l 0 It Ui^x m 

[0 0 4 41 ffl»3-=y ^<D£olzMW\<D%: 

; ei^a<^S l b^o*sK^tfci^rv^5. El 4 fcttDtfiH'a 

4^i^v-3>' x 3tKv^v/ 3 ^li^JSi-S^y^S:^ 
[0 0 4 5] K7^f^^3> (D) El 4^ 

■ra 9, msm (5 th) ^T?o^5g©^^vN-c^tfi- 
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(4th.) ^"CO^?^M*r^l^T^^Ti"5 0 Lt^ct 
4^am 0 8^*5 itS 5 t h©S«Tfeot 
fcS§4» (4 t h) d«ffiffl$tbS 0 M«^3aK^>g > 
Ojfrfrfctt. H8G>"*:y:/lc:*5VvC. 3! 3 it (3rd) 

[0 0 4 6 ] 2^i/->3> N Litf^v's ^"Cft, 

Wy-f (B9) l£*3^T, gSljS£Jg2i*0>SJ»9*;i 
£rfT3£EJM4, D^syovy^ (El 8 ) ^DT' 

Ts ««MG©«H^Jl4o-CR**ixrvN5 (El4*3 
^Lfct)0-efct9 N Dtf^s V©-^y:/+03JB2i£i 

*3afco«JKr»jSi-5ftai-efc2>. :o«t 5 it. 2 
aKS^> 3 >-co^ v D # 3 ^co-^ 3/ hfctfc 20 

LT\ «*MG*^!B2atc#JSi-5«**rlKrrS4:# 
It, 4ftfLr«WMGtr»/M,tV^ i ^^{4, D# 

v^v 3 t # k» 3 is oaeaasrtt^ Lfc*fT vtmz 
JB2iS-e*tTi-5»frtctt, *-^2 0oiWisi!!) 

»S<4»?, * 2 OOttl6^±PSIC5£^< r i ttj; 
So Lfc^oT, 2#v^>s >JC;tett£ffi«MG<D$SIS 
jSttLTV^*— * 2 OOttlgtx ^>-v^l 0*5 
£tK^— * 2 0^^i^^ ^ i^$rffiv^S^^D^^>'^^^s 

if^ct, ct ^ jc^< . fc*^f4.t t>»KR:£i-a::£ 30 

[0 0 4 7] H6t4L^^>s Vl-*5tlS^j£IS:<^9 

£ 0 L#i^> 3 V^*3«4Sffi«MGf4. 2J^^>3>CO 
^y^jB^T, ««MGtO»l aic#J6t5««4 
9 t>J£i^i&lllcRj£$;ft,TV^ 0 l2I7liRjKi;v'3y|c 
feJtS«itlftOffl!9»x^«^^rttWiaTfeS. R 40 
sKv^a X"efcM£ii1-£fcfc, ffl«MG©J£$ttiiijii;fr 
fr<Dv':7 haK^Va ^K:*m5^*:/fctt«8Ul£R5£L 

fee 

[0 0 4 8] ^3*©0^ip#^f4ro-^y 7\Z£Z>$)V 
4«0»;t*MDW\ xy^yro^feftMi U 
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[0049] 4*5, m4^m7x~te, Mm<Dfe'{ftkm\z. 

So w£>«fc 5 4^y^ll E3 4—El7(w*5V>T, EVt 

tT^ffi^c m^ZMG) £l&^;fct>o£4oT^5o EV 
*Slcttt*^M-efc5. fMSP"* h 7 0f4, 

5 0*5J:r5M»*ttaS1t6 0^t>«*Sr««"et5 

£tTV\ a5»4«*SratS-e#4v^-frjc>4 % 

x-t>, »Jt«fc*A^as»fli«-e#4v^a^s-3fc» 

y K*pftt, 6 0»c:»J4fcRi6UfcJ»«* 

5 4»«^o^Tf4«Hz61-5. 

[0050] (3) mm^mm^m-.msnEvmm 

^>14, Mix^ F7 0rtocPUCJ:ot, *W*> 
^fT^ld, WS©WPIBMIW'e«lffl»^JItTS*t<E> ( , 

m*xt>-fz> (^f^sioo) o c^-m, [23 3 tc 
^Lfca^o-fe^f-^e>oA**s4Siv5^. m 

SOC, MM«WfFCL^^I:W6A^ 
[0 0 5 1 ] ft ft. CPUte, $/7 h^v^s * 
E14-EI7 it^ L7tfp35£ E G Jt«-|£i- S*ff JK«"e*> S 

a>sa>£¥U0rj-5 Uf^si 1 o) o ffl«EGft*r 

JCr5jfeffttffi-e»44v\ i-4fc>*?, KizfiLfc-^y^lt 
*3it6fis«MG[t»iCi-S3fefi : JRl8-e*>5 twmztitz 

r^R3l*/^a?o[s]iR^IE»^t^T4^ttTv^s^^5^^ 
(^x>^^S 12 0)o ^m^-^4 OCict 

J4x »«* J F-4 O^^yxy 5 OSr5te«i-5R^«ffiSr 
SttlU Mt»^ 4 0 1: J: f y 5 0 jE 
»«SiS © * HE t?fT 4 T v n S * »^ 5 t Wr-fiv 
»i«fcV\ feSV^^4 x ifff 4 0^^^f!i5 0^CQ 

^S:$r^^, tt«s|.*ttttlK6 0OZ6tttt42fd»&tt3e 
$ix^mt^6 0 Alt*3ltS5gf»J:lt^-5VNTs M« 

WKff1-St ^ ^ LTt>«tv\ 
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[0 0 5 2] KMI*^ 4 0 Id X 6 IR:**^ 3 s EUR 

y 5 o t siaKictt, &mm?&6 oA&mmm. 

4 liWRtt6>jh/CV*a#, £*T<&&9i-CM: % SR 

5^4 ltt3fVfc*o-ci^3fc*>£i"3 0 
[o o 5 3] *stis«yo/N^^y y K*P5tt, *TvZf 

S 1 2 OI^V^Tl&miffiM OK«fc5*&3i*^^0iK 
atf>*r#Jb-t-*^ LTV>5^ % H-CH^^ 

*rjR«riB«LTVN5. ^ * :/s i 2 o leaser, *mi 

tt^fcWWStLfcitfctt* tSasrS^xs/^S 1 5 0 
fc*5V^»»2k©iM^»IM*i L"OB.^5ffl#Tliin 
tc*tL"C, »TWl*ftAi-S (^fy/S 1 3 0) o * 
fc, ^f^T'Sl 2 0l:^V^t N ifl^4 0^^©l 

(^fyT'S 14 0). ^STliiD IwftAfS ^fob<D 
«TWl**J:tfTW2Wu »iEi-5i:5«-l«»«ftoiHBa 
*o±BMB^»JSLT^«>RSSix, M»3.= y h 7 0 

[0054] 7fy7'S13 0fea^l^f77'S14 

fcKitLfcfc TlUn k<OVc&*¥H2 0 Ux^S 1 5 
0) e f$£P7k?&TW tt % KH*tt6 0A^«fiK«rI 
^»t?>tSTfc^ ^f^S15 0tU »«J* 
?£TW SrBfSOSaflETlUD iMt^Ciia^T, «R 

[0055] i 5 oic&v^T, ftSMcfiTW 

^ssptasTiim &±~ehotzm&\a^ nmmite o 

AOrt»»ad«±J|.Li-rTV^i:2WWrS*b, JKT, MK 

«f'-e*)<bd»4r5d»*r J WWr1"S (^ryys 160) 0 I: 
£HtTL (^t-^S 17 0), *^-^^S:»Ti- 
3>i:jSDt, si 1 0Ogg@jJcBlh>5#liiEil){t 
T\ ^M^^^^v^tT^-CH^VN, tit)*)EVilfir 
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SrUffL Uf^ys 16 0), #/u-^>'S:»T*- 
[0 0 5 6] titz, y/S15 0te*5lvt\ ^£PtK 

m6 o AortBaflc^ffSttHrt-efcaiwiBrStb, 

T, «»m»SlR6 o«:«Rfc LrEV*tT*rtT<t5fc 
10 5 5 (^fy^S19 0) . SWtfEV 

^ji^r^-fe^s^v^ h^v^v-a ^kjsct* urn 

20 MI6 o*JJ:t/*— ^ 2 0 *:K»"f"5fc«>©BfftofB 

[0 0 5 7 ] *^s^S 110 (C£3V^T, »lffl0> 

^^^fy^S 1 6 0 \Z&?f L N ± 
IE Lfc^ > v/V^^tWc £>c7}$ij$l (^Ty/Sl 7 0£> 

[0 0 5 8 ] fc*5, *7"y?S 1 3 Olw&l^T^P^a 
T lim HftAl-^ffiTWltt, ±f2Lfc£ 5 iZL, ^fy^ 
so SI 2 0 ^*5iNTf&m§(t^4 0 t-J: 5*3L*7U^oia]JR 

S0iS^S«^£otWM6 0 A# 

^j^r^^^o *fc, ^f^s i 4 oir*5v>r£si?ajt 

40 T'S 1 2 0 IC*5l^-C!&m5?i^4 0 «t Sf^^^/U^^H] 

V3feff^lt8^-*$v^■ca5»^-^»^|6^«?66 oa^« 
EV*ff3^fT*teixfc»*4irfc, «»«ft6 0Aort 

so USa^TlUD lCftAl-5C*ubO*TWl*5±t«B[TW2 



(10) 



&m 2001-28805 



17 

m '<*: rx At 3 Owccu^'bck f \> 

[0 0 5 9 ] *»«©w^y 3/ K*P5-e*i. * 

«ffS*SOC^FC«»o*4if^S-^V>r. ev^ 
r!) 5 OoaffMsoC36SBf«*KTiftofc»fr{c 

[0 0 6 0 ] &±<D& 5 ^«fi£Lfc*:|l*fi»JWxN>r^y 

ft*s, *}Me 5ftj»*«:#Sfc«> 
leta x E|80*xy:/S 1 3 O^V^L^-x^^S 1 50 

te^ 6 oAoaetasmx-^fcwwfcf? 

ftfc>fti/>e t fci-tttfJ:v\ -f-ftfc>t>, ^f^Sl2 

oieasv^iiMt*^ o j:5ii!MH]jR^»**s*><5i:2w 3 o 

$T£*bfc t £ICfl N 7fy7 F S130TM<^r^7' 

s 1 6 otewsur^^^jefTfrfT*} it £ u * 

^<^7^ys 1 9 OJd^fTUTEVjfetTSrtT^S^t 
[0 0 6 1 ] *jafc«fl"eMu _blBU^:fR«* J F4 OleJ; 
»6 OA©aHEia*^Hi-62W»rSrfT<j:oT, Mfru* 

;^^£ii#iL-t^s 0 ::m Mii L 4 0fa?, 40 
0A©rt»tw^»F*T*sajt-x?fejxtf, 

frf£ 0 1-ftfc>%. JtcW^EVjttTSri-^tjfefTJRffiO 
m^i^i O^mWi^^Uhir^^- tlej; 

[0 0 6 2] £<ble, y K*W-e»4, so 
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4 o{-«tsfR^^^iiiK^sif^ j eot<D^s 

T-fcoT^s l»«»^4 0feimfclfttt*tt6 0 ACQ$g 

Sffc#frieM\ K»**7U*JK«rat^^i oicffl?>» 
i5o Lfc^ot, tt»«tt6 0AoaMEfiftdS±#L 
i-rr L£ 5 <D£BfiJh Lx tt&*HKbXB 6 0 *>»M*fefc 

?66 0 A&m%&mirZ> !%mb LTH «3z&LfcJ:5le 

*»«fcK«ieKttfc»*|igB («*.tt*^9 
3) tcJt#^Dfe»^*iTd5%^feixS 0 r^J:5* 

[0 0 6 3] 1 2 oieasv^TJIMiat-T- 

v^TftSMta&TW (fc*v^*&»«tert»a«) 3&SBT 

tSiiiUttM ±ELfcJ:5fc«»tft6 0A 

T, i«v^^_b#^^i-J: 5 left 5. ^ <7> J; :> ft^tl 

[0 0 6 4] ft*5, J:B**«"eH, «SW«*6 0 A<£ 
l*l»aJK5:, *»«»6 0A3&*b#fflSix*:»ai*©a 
JgTW ieS<5v^¥JWrLfcj&s, J»S.«m6 0 AtCSaK-fe 

Df+tt 5 r i t ITU^o rouble 
Wt, X^yZfS 1 3 0fcJ:l>^fy^S 14 0 f-£^T 

fflSftsiftawcaTtf n x j«w«»6 0 Aortsuaa?sr 

L£^KS:^1-^i:^iv^^. ^^^9 3 OSMKHI, 1"ftt> 

«aflfi»a*ai^»jSH«ttK<bi-s. ltc^o 

*UHfi"5»*iett % ^t-^^s 1 3 o^uf^ys 
1 5 o-eftSiTkaTW i«*a*fc«rHs«1-5We, ^ 

•a««r*jE1-Sri:*sa*UV\ «Sfit*6 0 

A©rt»aMMb£»»*aTw oS6fbfcoiHfcr±, Bf 

Soa^4t5^ ±IBUfcJ:5^»»«»6 0 Ale 
taSi?>"^^13:it, *o»aj**ie*-^v^-C2W»f«rtTft 
5*6*lett, eroJ:5ftfflflESeft«)3S^&tSe4:ft 



19 

jURttmftXB 6 0 J: S3B«Sr«ff LT E V jfefT&fT* 

(214 7 ^Ltz^yyzrff&i-zmz., ev^t 10 

tf, l*m**4 0lJiJ:5)fc**^*«>iaiRlc**3fts*C. 

fc£ ^fcte, *HO*fT««3ftSB4-Bl7^LfcMG 

^frfcfT* 3 1 1 LTt>J:v\, fc £ J: 

t) N JR^^^^igiRtwSWAS^CSirEVjfetTOJi* 20 

[oo6 6] *mmm<ns^'7}) * wwfii, i&m^ 

Id fit, »^*/^^HJRS^ftv^iT^*^»*3fts 

-Cx^;W^Sf^ti^ 9 3(D 

[0067] ±En«ffii-en, iKW«tt6 o Aizmnm 

n«o|*** J F4 0*r, »fm?&6 0A©ftt>9 fc:*— 
6 OAi^ 2 0 fcOW*JC*9ftHt5wi £ Itt) 

«ti/\ r^^^>> * 2 o i>\Eifcmmizft'DX&m-t 



«BB 2001-28805 

20 

ttWfcWWC, »S«»6 0AiS»«*^4 0fcix.5 
* 2 0OTR**^4 2*M»*.TV*S. 4 

ft 6 0 A^>»»S!11fc*— * 2 OOftflBMJ:*!* *il 
-r^^ffi^l 9 4 fc^^— * 1 9 2 t^^l 9 3k 
ZffitLZZkkl,, 2 0d»fc#BSJx<&» 

mi fc* ufc/w :/ y * K*wiH9fc*ufc'^:/y 

[0 0 6 8 ] 12 jtHS«|0^>r yy>; K*W-(ftt, «*f 

©fe6 oa^-^ 2 oom^trjsvxTinvx-T-^istij- 
u ^y^s 1 2 oid*ris:i-5ia-c«\ ^s-m?&6 

0 A^Btt>f+ttfc»fl* J F4 0 ^E— *2 0^c:E^!9^t 
lt£:^&®3^i J P4 2 troffiJCo^ts J»i*^*«>EiR 
# jE* fcf? ft fcti/cv ****** 9 a»j&**IKS*bS. *fc* 
HI 8 ^T^Lfc^-r vf\ 3 0 ftV*L;*7" y 1 5 0 1- 

swrsxm-ete, »»*ffl-fe>* 9 0 36«*aii-5«aB|. 

45o ftiP7K^ir>^9 0O^m<I2r, ^iUTk^ir >-f- 
[0 0 6 9] Z(DX ?^2lM^/^yy y K*W 

EV3fefirttT4*>4v^fc«> % 3.*/u*EliR3ftSfT4*p*u4 
V»Ift6 0 A^-^ 2 OlrfflV^^rtHioT^ 

0Jd4>amR^4 2*rK»tT, 2 0 OigftB#{C^ 

[0070] 4*3, m 2 mmem^j -? y ^ k*w^*s 
8 tn*jc»ai*fl[>aflcjcx-5<fli^ % ^^^^^^^ 
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[0 0 7 1 ] JrfEHifefliTte, «*»f|;»6 oa^-^ 
HJ£#i£ lthi o»c^«f 0 i3gwj^yy y K 10 

<5#, IhK^ttB 1 t*Ufc» 1 JBKfl©^^ ^ y y 
^KmHifaffBMtofllflttrfll^rv^. SHOT? 

^4 4it ssmm* 6 0Ai:t^ ftJtfcunmiH-T- 4 0 * 

o l***^*l:«*LTi 
*i«f±*©^*^*a**rSbf-rtl±4 20 

[0072] *nifi«io/N>r :/ jj * K*Wt?tt, *p]C0 

^1 Ot-kflMESH^ 4£rfS:H-TV^fca6, xy^i 

[0 0 7 3 ] oi^v^l 0tC|2:ttfcf»m*^4 4 30 

Sit, EVjfefTt^^^SfetT^fciWtJWiSlfldti 

fir i^MT?^*/u*»*0«*BI«36«a(Ei-S»*3W* 
o 0 -T4fc>*>, ^-^2 0<DWS^fc^H EJ4 
IC^-T ^ y T'-TOft EG^ItS jgfTJfcffi-Cfe o T 

«-e#5«t9«-x EV£tTfc^V^>£^^9#XL 50 
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-T> / 1" -ra/j =P ^ vm y ^ c /v- v. e w 0 

[0 0 7 4] 4*5, *mi&m<D'^Zf}) y KXRftSflMft 
t5*-^2 0Ott(Btt, [2] 4 —121 7 IC^ Lti^EG 

160 OfcJzU^r-* 2 0) l:flD*tSCili4^. 

[ 0 0 7 5 ] Lfc jH6«-Ctt, l 0 oKj^i 

«rE«*H 1 7 fcHWmtfifc^ uvu-'W :/ D v Y%m 

vy»x^yy y KSfWt-^Sffl^teTfoSo siii 

tftEEI-efcfco Ell ltlt «&LfcSI*W^»ja£# 
ai-att#fcMu ffii 0 0*r»iL*:»«"«»*rf+1-wi 

^ifeoB^SrlEttW^i"^^^— * l 2 OWfc 
So Ell ^SjS^S^^^^v^^I l OcoK^iSrKjKS 
Hi l 7^ffl^1"S-i:^-e#4v\ xy^yi i o£> 

ix, iEtblE]^l 5 3&fr\sX'<y'rl) 1 5 0 ^^5^1" 

5 e mm\B\%&i 5 1 ^ir^wf^^-^ 120c 
mM*m&mzi&ffi(DM'<7\z&m£tiz>o ^^>»-> hi 

1 6 0 *>{i;t*b;h,T^5 0 4*5. El 1 1 (c^-Cli, ^0 

v^-cttHi fcB»o*a;-e«*.t>nrv^ 0 ^fc, Eli 

1 *i*^»j£i-5liH5*tr*-^ 1 2 Oic 

[0 0 7 6 ] Z.<D&0tem&<D'^Zf)) v Y*m\L»t^ 

iSllfegl i 6 o (llfs£(;:te^»m?&6 o K\z.n 

&i-z>mwmfc) texu^^is^i io^ ^m^^i 
40, 144 ^tstmtf , jfejn»is«-eiaM Lfc^^f ? 
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[oo7 7] £x±(Dmmmv\*, m^^x^^>mm 

[0 0 7 8] J^±^B^(7)^^lCO^Ttfe^ L*l#* 

[Bs^invdsn] 

[Ell] *»B«)ifl4-IM«tfc5W^y y K* 

[si 2] K»mAsiK6 oo«»«a«:**>i-ttwia-c 
[ia 3 ] wjfflia^ y h 7 o ic*ri-5 Affi^^t &<om»& 

[SI 4] *Wo*tT*ttfc»A«koiB««r*1-KWia 
[SI 5] 2tK^ 3 ^isJtSKaar^ffll?**.^*^ 30 

[si 6] L*^3^i^d3it5seaao«9**.o*^- 

[SI 7] R^Va^»»t5*a*©«5**.^»7- 
[SI 8] ^IftSilX^JW^S^-^-^Sr^^r^n-^-^ 
[SI 9] S2MI^A>fyy y K*P50*ft*r^i-|ft 

[b i o] msmmm<o^^v y K*mo*««r*f *o 

[Sill] S4lM^W7'y * K*W©i«tr*t 
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